Multiplicative age-season adjustment factors for milk and fat yields of five breeds of dairy goats were estimated by fitting a three-way, mixed classification model containing random effects for does with fixed effects for herd-year-season and age-season for 7544, 1994, 7456, 3307, and 4599 lactation records collected from 1965 to 1976 from Alpine, LaMancha, Nubian, Saanen, and Toggenburg dairy goats in the United States. These factors reflect changes in milk and fat yields associated with age and season of freshening. As with dairy cattle, these factors indicated that milk records of goats are affected differently in different seasons for a particular age. Season of freshening affected younger does more than their older herdmates. Does freshening in January through March produced larger milk yields than their herdmates that freshened at later months of the year. In general, does reached peak production at 34 to 38 mo of age and declined after 50 mo of age.
INTRODUCTION
Milk production is influenced by several factors which make comparison of lactation records for genetic evaluation and management purposes difficult. Some of these factors, such as age-season effects, are fixed so that adjustment factors can be developed to make records comparable. Such adjustments have been 1) to reduce sampling variances due to unequal ages, 2) to remove biases from comparisons of animals or groups of animals or different ages, and 3) to estimate what a specific record would have been if made at a standard age. The primary use of age adjustment is to eliminate biases in comparison of young animals with older herdmates.
Several studies (2, 11, 12, 16, 19 ) also have shown that cows calving in certain seasons have higher milk and fat yields than those calving in other seasons. Season of calving affects younger cows differently from older ones (6) . According to Cameons (3) , seasonal variation exerts its influence on production in two main ways. Changes in temperature and humidity, as reported by McDowell et al. (7) , act directly on the homeostatic mechanisms of the animals and bring about adjustments in behavior which tax efficiency of energy utilization with an eventual decline in milk energy output. They (7) also reported that seasonal variations directly influence forage quality and quantity. McDowell et al. (8) showed that with no variation in feed quality and quantity, the component of variance for seasons is negligible, whereas the feed component alone could account for about 30% of all variation in lactation performance.
There is general agreement (3, 19) Only records initiated at a minimum of 10 mo of age and which terminated normally were in this study. Records which contained incomplete information on herd codes, kidding dates, age at freshening, breed of bucks, or dams of does were eliminated. Duplicate records were eliminated also. Projection factors were not used. The minimum days in milk recorded for any of the does was 230 days, so the only restriction placed on the length of actual records was a ceiling of 305 days. After these edits, the remaining data comprised 7544 Alpine records, 1994 LaMancha records, 7456 Nubian records, 3307 Saanen records, and 4599 records from the Toggenburg breed. Twenty-four age groups and two seasons of freshening groups (January through March and April through July) were obtained for each breed. Three seasons (January through February, March through April, and May through July) for year-season groupings were delineated for each herd. Such a choice of different number of seasonal groupings for the age-season effects and the herd-year-season effects should result in nonsingularity of the final equations to be solved. Lactation records started in August through December comprised less than 4% of the total records and were included in the July group. The number of records in the 48 ageseason subclasses for the various breeds are in Table 1 .
To obtain the age-season adjustment factors, a procedure similar to the method reported by Miller (10) was followed. The model for the ruth production record of the lth doe freshening in the kth year-season in the/'th herd and falling where # is an unknown constant common to all records, a/ is a fixed effect due to the ith age-season of freshening, hjk is a fixed effect common to the kth year-season of freshening in herd j, djl is a random effect associated with doe l in herd j, with mean zero and variance o~, and eijkl m is the random error term associated with the ruth record of the /th doe started in the kth year-season in thejth herd and in the ith age-season subclass, with mean zero and 2 The covariances between any two variance %. e's, any two d's, and any d and e are zero.
Repeatability of milk yield for the various breeds wascalculated by Henderson's Method 1 and was used to calculate the ratio a2ela~ = (1-r)/r, where r is repeatability. The r's for milk yield of Alpine, LaMancha, Nubian, Saanen, and Toggenburg breeds were .33, .29, .35, .27, and .35. The same estimates were used for fat yield.
The number of equations to be solved was reduced by absorbing the doe and herd-yearseason equations. By sorting the data in order of age-season of freshening within does within herds, it was possible to collect each doe equation completely before reading in information for the next doe. Similarly, all records within a herd were processed in sequence, and the herd-year-season equations were completed and absorbed before a record from the next herd was processed. Doe equations were absorbed into herd-year-season equations, and the resultant equations were absorbed into ageseason equations.
To obtain a full rank coefficient matrix, the # equation and the equation for the first age-season subclass were constrained to zero. From solutions obtained from these absorbed Sij is the solution obtained for age i in season j.
RESULTS AND DISCUSSION
Age-season adjustment factors for milk and fat yields of various breeds are included in Tables 2, 3 , 4, 5, and 6. The factors as presented here were not smoothed. Copies of smoothed factors developed from this study are available from the AIPL, USDA, Beltsville, MD.
Average yields of milk at various ages and seasons of freshening differed. Differences also were similar for average yields of fat. Does freshening in the first season (January through March) produced larger milk yields than does freshening in April through July. These differences, however, are proportionately a little less than those reported by McDowell et al. (8) for first-lactation Holstein cows. Season of kidding affected younger does more than their older herdmates.
Average peak yields occurred when does freshened between the ages of 33 and 38 too. There was, however, an initial but general decline in lactation yields for ages between 10 and 15 too, followed by a sharp increase up to 25 mo of age, and then by a gradual rise to peak production. Lactation yields declined for does kidding after 50 mo of age. The initial decline in fat and milk yields between 10 and 15 mo was more pronounced for does kidding from January through March than for does kidding in later months. Since this initial decline was for four breeds (Alpine, LaMancha, Saanen, and Toggenburg), an attempt was made to establish a biological basis to explain such an observation. Goats have a gestation length of 5 mo and an off-season of freshening from September through December due to seasonality in estrus. Cool months of fall induce estrus in goats whereas hot summer months depress estrus. In a study on the periodicity of ovarian changes and their effects on the seasonality of estrus in dairy goats, Turner (17) reported that goats generally exhibit intense ovarian activity and strong estrus in September through December, with a depressed ovarian activity and anaestrus between April and August. Other workers including Kupfer (5) and Shelton (15) confirm that these seasonal ovarian activities produce a peak season for mating (September through December) and a low season (April through August). They also showed that the peak season for kidding is between January and March, with an off-season of September through December. Consequently, does freshening at 15 mo of age in February must have been bred 5 mo earlier in September and were born the previous November, which coincides with the off-season for kidding. Being born within the off-season may be associated with depressing the production of these does as compared to those kidding at 10 mo of age. Relationship was inverse between average yields of milk and their corresponding adjustment factors. Relationships were similar for fat yields. For any age at freshening, factors for season 2 were consistently higher than those for season 1. Differences between these factors also varied according to age of does at freshening. 
